The unicellular cyanobacterium Synechococcus PCC 7942 has been used as a model organism for studies of prokaryotic circadian rhythms, carbon-concentrating mechanisms, response to a variety of nutrient and environmental stresses, and cell division. This paper presents the results of the first proteomic exploratory study of Synechococcus PCC 7942. The proteome was analyzed using two-dimensional gel electrophoresis followed by MALDI-TOF mass spectroscopy, and database searching. 
INTRODUCTION
The unicellular Synechococcus sp. PCC 7942 is an obligate photoautotroph, belonging to the ancient cyanobacterial group of photoautotrophic prokaryotes (1, 2) .
Synechococcus sp. PCC 7942 has been extensively used as a model organism in biochemical, physiological, and genetic studies of important cellular processes, such as the prokaryotic circadian clock (3), the cyanobacterial carbon-concentrating mechanism (4, 5, 6), nitrate metabolism (7, 8, 9), response to iron deprivation (10, 11, 12) and to a variety of nutrient stresses (13, 14), as well as adaptation to variations in ambient temperature (15, 16) and light intensity (17). With an oxygenic photosynthesis similar to that of green plants, cyanobacteria are believed to be the ancestors of chloroplasts in higher plants as a result of an ancient endosymbiosis (18). Cyanobacteria may therefore be used as model organisms in studying plant photosynthesis, and their potential is being enhanced by means of available genetic tools and genomic sequences (19). In fact, Synechococcus sp. PCC 7942 has recently been used in studying the genetic control of cyanobacterial cell division and plastid division in higher plants (20, 21, 22) .
No proteomic research has previously been published for Synechococcus sp. PCC 7942; however, over the past few years, proteomic data concerning a number of cyanobacteria have been published (23). As the recently sequenced genome was released in publicly accessible databases (http://genome.jgi-psf.org/finished_microbes/synel/synel.home.html), initiation of proteomic studies in this organism is enabled and highly motivated. The existence of proteins annotated as "hypothetical" can be verified by proteomic methods, and such verification of predicted gene products is an important step in attempting to achieve a correctly annotated genome. Post-translational modification of proteins is often not apparent from DNA sequence analysis, but is usually visible in proteomic work based on twodimensional (2-D) gel electrophoresis. The level of such modifications can be monitored by identifying protein spots encoded by the same gene but occurring in different positions on the 2-D gels. These modifications might eventually be related to the function or activity of a protein (24).
In this study proteomic work for Synechococcus sp. PCC 7942 was initiated and the first protein map of this cyanobacterium is presented. The protein identification was done using MALDI-TOF mass spectroscopy and database searching. The obtained results give insight into the functional and metabolic processes occurring in an important model organism, and may additionally be significant for the annotation and interpretation of the newly sequenced genome of Synechococcus sp. PCC 7942.
EXPERIMENTAL PROCEDURES

Cultivation of Synechococcus sp. PCC 7942-The wild-type strain of
Synechococcus sp. PCC 7942 was grown in BG11 medium (2) to the dehydrated gel pieces and was allowed to be absorbed for 45 min on ice.
Excess trypsin was removed and replaced with 10 µl of 50 mM ammonium bicarbonate. In-gel digestion of protein was performed over night at 37ºC, followed by three subsequent extractions of peptides with 50% ACN/5% TFA. Combined supernatants were dried in a vacuum centrifuge (DNA-Plus, Heto Lab Equipment, Denmark) for 2-4 hrs. The dried pellets were resuspended in a small volume (5-10 µl) of 0.1% TFA in 50% ACN and stored at -20ºC until analysis. 
MALDI-TOF Mass
RESULTS AND DISCUSSION
A total number of 140 protein spots were apparent on the 2-D Coomassie blue-stained gel ( Fig.1) , 110 of which were identified as representing 62 different proteins summarized in Table 1 . The proteins were categorized in 18 different functional groups (Table 2 ). This protein map gives a snap-shot of the ongoing metabolic and cellular processes occurring in an exponentially growing culture.
Twenty-three proteins were found as sets of several spots. In addition, 14 unknown and hypothetical proteins were localized on the protein map of Synechococcus sp. Additionally, it has been shown that the transcription of rbp genes in Anabaena sp.
PCC 7120 is also under osmotic stress regulation (43).
Ribosomal protein S1, identified as spot 28, possesses three ribosomal protein S1-like RNA-binding domains. Ribosomal protein S1 is essential for cell viability and is part of the 70S ribosome in bacteria (44). Furthermore, ribosome recycling factor was identified as spot 40; it is a protein that dissociates the ribosome from the mRNA after termination of translation and is essential for bacterial growth.
A translation elongation factor, Ts, was identified as two spots (29 a, b) of different pI values. An Asp-tRNAAsn/Glu-tRNAGln amidotransferase B subunit is present on the protein map as two spots (15 a, b), also slightly separated by a difference in pI.
Seven identified proteins are involved in post-translational protein processing and protein folding ( Table 1 . 
